A DNA microarray screen for genes involved in c-MYC and N-MYC oncogenesis in human tumors.
MYC proto-oncogenes play a major role in various types of human tumors. The products of these genes are transcription factors that bind to specific sequences and activate the expression of target genes. Identifying these target genes and their downstream effectors is a crucial step in understanding and preventing MYC induced oncogenesis. Until now, most of the efforts to identify such genes were performed by analysing in vitro systems whose relevance to the malignant process in vivo remains unclear. We aimed at identifying genes that play a major role in the malignant process of MYC induced carcinogenesis. Thus, we analysed the expression profiles of human MYC induced tumors and compared them to similar, non-MYC tumors. Moreover, we looked for the common characteristics of different types of MYC induced tumors. We identified several genes, most of them involved in cell cycle regulation, that are over expressed in MYC induced lymphomas as well as MYC induced neuronal-like tumors. In order to determine whether MYC induced oncogenesis is similar in human and in the mouse model system, we analysed the expression of the identified genes in cells derived from transgenic mice tumors. We also present the distribution of MYC putative binding sites in the regulatory sequences of the genes identified in our analysis. This analysis pointed to two genes (E2F1 and TSC2) as candidates to be targets of Myc activity. We thus further analysed the expression of these genes in the tumor cell lines, and examined the plausibility that elements in their promoter bind the Myc protein. Our data points to several genes that may be involved in c-MYC and N-MYC induced tumors and to two genes that may be targets for MYC activity.